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PREFACE

During the past decade interest in the
applications of linguistics to educational
curricula and the utilization of computer
science in educational research has re-
sulted in a number of significant studies
which highlight some of the issues involved
in the language arts area, particularly spell-
ing. The purpose of this research bulletin
is to pull together recent research studies,
particularly those available which involve
computerization, and to evaluate them
in the perspective of studies done over the
past half century. A model for projecting
research activities is discussed in the final
chapter.

Despite the fact that a number of naive
educators have concluded that spelling and
handwriting have been “researched out,” it
will be obvious to the reader of the bulle-
tin that such is not the case. The authors
of the various sections of the bulletin have

made a conscientious attempt to report
defensible research and to avoid the “sound
and fury” of educational evangelism. It is
our hope that researchers in the language
arts will find the bulletin a useful reference
source.

The complete Stanford Spelling Project
report is made available within the pages
of this research bulletin as well as a critical
examination of the report. Researchers in-
terested In pursving some of the issues
raised in the bulletin concerning the Stan-
ford Project will be interested in a “parting
shot” by Richard E. Hodges in his article,
“The Case for Teaching Sound-to-Letter
Correspondence in Spelling,” in the March,
1966, issue of The Elementary School
Journal. The editor has no doubt but what
more will be heard from the various pro-
tagonists of differing views.

Thomas D. Hom
The University of Texas
1966



Wavrter T. PerTY

Handwriting and Spelling: Their
Current Status in the Language

Arts Curriculum

Spelling and handwriting have tradition-
ally been important elements of the el-
ementary school curriculum. As measured
by the amount of time devoted to their
teaching and by teacher effort, the im-
portance of their roles has ranged from
very considerable to only moderate. Since
the impact of Sputnik, a greater emphasis
has been placed on the three R’s. Thus,
both spelling and handwriting are again
receiving greater teaching attention than
was the case only a few years ago.

While it may be generally agreed that
these subjects are currently receiving more
curricular emphasis, this does not neces-
sarily mean that they are being better
taught than formerly. Disturbing as it may
be, there appears to be evidence that
teaching practice has tended to remain in-
fluenced far more by habit than by re-
search evidence. For example, Groff (20)
reported that a survey of opinions of direc-
tors of elementary education in seventy-
two metropolitan areas showed that the
teaching of handwriting is based on public
opinion rather than on research evidence.
A similar conclusion regarding spelling was
reached by Richmond (45) as a result of a

Dr. Petty Is an Associate Professor of Education at
Sacramento State College, California,

Elementary English, XXXXI (December 1964),
839-843, 959,

Q

detailed study of forty-one sixth-grade
children.

This report is a summary of the status of
handwriting and spelling teaching today
with particular reference to established
findings of research and to research re-
cently concluded. Brief consideration is
also given to the relationships between
handwriting and spelling as facets of the
total language arts. This report is not in-
tended as a comprehensive one of the re-
search in these areas, nor are the references
cited the only ones which could be cited.
Reference is made in many instances only
to well-documented research summaries.
The report is simply one which sets the
stage for somewhat more detailed sum-
maries which will follow.

Spelling programs today.

Actual procedures followed in the teach-
ing of spelling throughout the country are
considerably influenced by the commercial
materials used. Since teacher practices may
have considerable bearing upon what ap-
pears in a textbook, traditional procedures
may receive reinforcement with the result
that a cycle of practices with little research
validity is operating. That this supposition
has considerable observational validity is
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testified to by Horn’s (29) statement that
“. . . the chief problem today [in teaching
spelling] appears to be a more critical and
universal application of the [research] ev-
idence now available.”

Spelling programs generally give at least
some consideration to vocabulary studies
which show the words written most fre-
quently (4). Spelling lists published in re-
cent years have tended to include fewer
than 4,000 words, thus reflecting this con-
sideration. However, the actual words in
such lists and the grade levels suggested
for teaching particular words varies con-
siderably from list to list (29). This var-
fance is often the result of improper atten-
tion to the existing evidence on which
words should be included and when the
teaching of a particular word should occur,
as well as the treatment given phonic or
linguistic rules and generalizations (24).
Treatment which gives undue stress to
rules having limited application results in
the selection of words for which the rules
apply and fails to choose words of greater
social utility (46, 50).

Teaching spelling.

The superiority of the test-study ap-
proach over the study-test approach in
teaching words has long been established
(17, 31). The test-study procedure calls for
-beginning the unit of instruction with a
test which identifies for each pupil the
words he does not know how to spell. This
procedure is efficient and helps to build
favorable attitudes toward spelling (13,
30). Another help for building favorable
attitudes is a procedure known as the cor-
rected test, which focuses upon specific
spelling problems through having each pu-
pil check his own test. This has been shown
to be the most efficient single procedure
for learning to spell {30. 31).

The test-study approach and the cor-
rected-test are basic elements of method
identified by research to be essential which
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are ignored by many teachers. Another in-
ferior procedure in widespread use is the
contextual presentation of the spelling
words. This presentation presumably de-
velops the meaning of the words; however, .
since most such presentations simply use
the words rather than develop their mean-
ings, and since carefully selected spelling
words have ordinarily been in the pupils’
speaking, understanding, and reading vo-
cabularies, any so-called development of
meaning is largely a waste of pupil time.
The list presentation of words is more effi-
cient and fosters a more favorable leaming
attitude (8, 30, 31).

Early studies pointed out the faulty rea-
soning in expecting improved spelling abil-
ity to result from increasing the time de-
voted to spelling instruction (14), yet time
allotments have recently been increased. In
most instances not more than seventy-five
minutes per week should be devoted to
spelling instruction, and there is evidence
that even less time accomplishes equal
achievement (29). In most schools, spelling
is taught five periods per week, principally
because of the ease in the administration
of such a program, However, there is con-
siderable evidence which suggests that
fewer perfods may be satisfactory (29),
particularly if the corected test technique
is used (32).

One of the most common causes of low
spelling aciievement is poor study habits
(18, 48). Many children do not follow the
study “steps” suggested in most commercial
spelling materials and generally known to
teachers. Although these steps focus upon
sensory impression ‘and attempted recall,
use of the corrected test enhances the
steps’ effectiveness as study procedures
(29, 30).

How well a pupil learns to spell depends
largely upon his interest. The pupil’s in-
terest in and his attitude toward spelling
determines what he will do toward at-
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tempting to learn, how hard he will work,
and how persistent he will be in his learn-
ing effort. The development of the desired
interest and attitude may be accomplished
by: (1) selecting genuinely useful words;
(2) limiting study to those words which
tests have shown the pupil unable to spell;
(3) fostering definite and efficient study
habits; (4) showing pupils that they are
achieving and progressing; and (5) using
materials which have inherent appeal (29,
30).

Recent research in spelling.

As has been stated previously, an ap-
parent need in spelling instruction is the
application of the evidence regarding its
teaching that has been produced by re-
search. By and large this application has
not been made. Further, there has been a
disappointing amount of significant and
new research in recent years (37), with
the paucity probably due both to the dif-
ficulty of attacking some problems and to
the financial encouragement given to in-
vestigating other curricular areas.

The value of the corrected test was borne
out in Schoephoerster’s study (52), though
application of this procedure probably has
still gained little teacher acceptance. The
instructional possibilities of individualized
spelling plans were shown in Eisman’s

study and the suggestion made that varia-_

tion in study plans may be needed for pu-
pils with different perceptive abilities (9).
The question of identifying image types
still remains mute, though training in visual
imagery showed an effectiveness in learn-
ing spelling (36, 44). The precise kind of
imagery training and the value for all pu-
pils remains unsettled.

Programmed instruction received re-
search attention (2, 6, 19). While spelling
would appear to lend itself to such in-
struction, results of the research did not
clearly bear out this view. Undoubtedly
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this is an area which will and should re-
ceive more research attention.

Identifying and classifying spelling errors
has continued to interest researchers (33,
43), with some clarification of the atten-
tion which needs to be given to letter posi-
tions and to meanings of homonyms. The
controversy over the value of phonics in
teaching spelling has also continued, with
extensive claims being reported concerning
the “regular” representation of phonemes
(24). Several recent studies (22, 42, 49)
indicate that phonetic rules do not apply
to a substantial percentage of words pupils
are called upon to spell. The position is
still prevalent that some teaching of sound-
to-letter and letter-to-sound relationships
may prove of value (29).

Handwriting programs today.

Recent surveys of the status of hand-
writing instruction indicate that handwrit-
ing programs are also largely tied to
commercial handwriting systems (34, 40).
As many as sixteen commercial programs
are in use, with another ten commercial
systems being used which emphasize other
facets of the language arts. These latter
ten, therefore, are classified as only partial
handwriting programs (26, 40). The var-
ious handwriting programs show consider-
able divergence in letter forms, sequence
in the introduction of letters, and recom-
mended teaching practices (26).

Evidence has also been presented that as
high as 30 percent of all school systems
have no handwriting program and as many
as 50 percent of all schools have no separate
handwriting period (34). Teachers in these
school systems undoubtedly make at least
some incidental effort to improve hand-
writing, though the surveys generally fail
to establish the extent of this.

The absence of handwriting programs in
many school systems may result from the
lack of attention often given handwriting
in teacher education programs (7). Also, of
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course, the social valuing of other curric-
ular areas over that of handwriting has had
its effect. In a crowded school curriculum
something has to go; for a teacher with
little ability himself to write well, with
handwriting ranking low in popularity with
him and with his fellow teachers (25), and
with little societal pressure, an easy area to
eliminate or denigrate is the handwriting
program.

Handwriting instruction.

The most recent survey of handwriting
instruction of an extensive nature was that
made in Wisconsin in 1951 (23). Studies in
Texas (41) and in Moamouth County, New
Jersey (25), though more recent, were less
extensive. However, they both substan-
tiated the findings of the Wisconsin study.
These studies showed a number of factors
as basic to handwriting instruction: (1)
legibility is considered the most important
objective in programs, with slant, letter
formation, and spacing of next importance.
Speed of writing should receive the least
stress; (2) practice periods of about ten
minutes’ duration each, either daily or on
alternate days, are generally favored; (3)
the introduction of manuscript writing is
made In the first grade, with transition to
cursive usually occurring in the early third
grade; and (4) teachers, in general, are
aware of the importance of the proper
handwriting position, adjustments neces-
sary for the left-handed child, and of the
paper and writing instruments to use,

The handwriting position in general ac-
ceptance in practice and supported by re-
search (15, 38) is to use the pen or pencil
as essentially an extension of the forearm,
with the movement combining vertical an4
side strokes to produce a moderately slanted
letter formation. The body, of course, must
be in a position for the forearm to move
freely and without strain. The principal
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adjustment to be made for the left-handed
pupil is one of reversing the slant of the
paper, though a slightly more pronounced
slant is preferred by the left-handed pupil
writing cursive form than by the right-
handed pupit (10).

Copying to learn the formation of letters
is favored over other methods; most com- -
mercial handwriting programs recognize
this (40). Handwriting paper generally
used recognizes the need to reduce the
space between the lines as pupils advance -
in age and in writing skill. Pupils also pre-
fer to use conventional writing instruments,
since these seem to work as well as special-
ized ones for different grade levels. Re-
search on such instruments is continuing
and instruments designed- frdm research
evidence may ultimately result (28).

Handwriting issues and recent research.

Analyses of adu!t handwriting reported
in 1960 have shown the need for hand-
writing instruction with much of the in.
structional emphasis being upon the main-
tenance of earlier learned skills (55). The
fact that adults’ handwriting departs from
many of the forms as originally learned led
to the suggestion that some letter forms in
current use should be modified (51).

Issues in the teaching of handwriting
which have been of concern for some years
continue to be unsettled. These include:
(1) whether or not both manuscript and
cursive forms should be taught; (2) whether
or not practice on letter forms and hand-
writing movements should occur isolated
from meaningful writing; (3) how hand-
writing should be evaluated; and (4) how
instruction may be individualized to care
for differences in pupil abilities.

Most schools teach both manuscript and
cursive forms so this issue is largely one of
appraising the consideration which should
be given to custom in the continuance of
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teaching cursive writing. The extent to
which manuscript writing may be done
with comparable speed remains controver-
sial (12, 21). There is a trend toward the
maintenance of skill in manuscript form
throughout the grades, even after cursive
has been introduced. Tradition and soci-
ety’s feelings concerning the esthetic qual-
ities of cursive writing will probably mean
continued teaching of both forms.

Using a functional approach exclusively
versus giving some attention to training in
motor skills may be an issue only to the
extent that some schools have no handwrit-
ing periods and may, thus, do little formal
handwriting teaching. The role of motor
learning will be discussed in a later chap-
ter in this bulletin, but evidence to date
appears to recognize the need for practice
of a motor-drill nature (186, 38, 54). There
is evidence that some letters are more dif-
ficult to form than others, which led to the
opinion that there should be direct teach-
ing of letter forms and continued practice
on them (89). However, the nature and
condition of the practice which would
achieve the handwriting objectives has only
recently begun to receive the experimental
attention needed to settle the issue.

Evaluation of children’s handwriting is
simply nonexistent or is quite informal.
Few schools evaluate in the formal sense
through the use of commercial scales. One
reason for this may be that such evaluation
possibly would show relatively low scale
scores (3), though a more important social
reason may be that regular use of a stand-
ard scale may destroy the individuality of
handwriting (25). Handwriting scales are
increasingly being mentioned in reports of
research, but in order for scales to be used
properly teachers need training in their
use (11). The evaluation needed may not
occur until new scales are developed which
reflect current handwriting standards and
which provide for self-diagnosis (1, 27).

ERIC
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Also, further clarification is needed as to
just what constitutes handwriting quality
and handwriting legibility before more us-
able scales ¢ n be developed (47).

Some commereial handwriting materials
may not foster the individualized instruc-
tion generally needed. This Is particularly
true with respect to the emphasis given
rhythmic count in forming letters (27). A
teacher may allow variance, however, in
such count for different pupils and, if he
has a program of diagnosis and evaluation,
may possibly approach an individualized
handwriting program. Taking into consid-
eration (1) the objective of legibility, (2)
the recognition of pupil differences in abil-
ities, and (3) the awareness that puplils
actually develop personalized forms of
writing (51, 53), programs which provide
for instruction which recognize handwrit-
ing individuality would seem to be im.
perative, Since an increasing number of
commercial systems make such provision,
more individualized handwriting instruc-
tion should appear (40).

Handwriting and spelling in the
language arts program.

Spelling and handwriting competencies
are influenced by reading, listening, and
written and oral composition, just as skills
in these latter areas are influenced by spell-
ing and handwriting abilities. Studies have
shown positive correlations between abil-
fties in the various language arts (5, 35),
but not as high as might be expected
(17). The extent to which these correla-
tions increase or decrease as pupils mature
is a matter not clearly established (35, 56).

Many of the interrelationships that are
present are very likely due to the presence
of common elements in each facet and to
the fact that an experience affecting one
cannot be isolated from the others. For in-
stance, pupils certainly do leam to spell
many words as a result of reading and
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other activities. Spelling pretests regularly
show that pupils know how to spell many
of the words on such tests (32). Too, a
number of researchers have reported that
mispronunciations and speech articulatory
defects are often related to spelling dis-
abilities (29) and, of course, illegible hand-
writing at least leads one to question the
spelling accuracy of the words written.
Copying words as a part of handwriting
instruction may account for learning the
spelling of some words since the motor-
mental effort made is a type of sensory
impression basic to leaming spelling,

Certainly, as handwriting improves, all
written work is facilitated with the result
of ir reased benefits to spelling (29). Like-
wi/si. pronunciation and articulation which
give due recognition to letters represent-
ing sounds means that these letters and
perhaps their order in words are seen and
may be recalled when spelling is attempted.
It would seem, though, that learning in one
language arts area that has carryover to
another takes place in a larger context than
just relating one aspect to another. That is,
genuine interrelated leaming would seem
to result best from an instructional pro-
gram which teaches all of the language
arts in a communication framework (5).

Recognition of the interrelationships of
the language arts, however, should not be
interpreted as support for an incidental
approach to the teaching of the various
facets as opposed to systematic programs.
Neither should systematic attention pre-
clude correlating the language arts with
other curricular areas not integrating re-
lated skills. A genuine communication pro-
gram acknowledges the interrelatedness of
all of the language arts as well as the need
for specific teaching attention to specific
skills.
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DaN W. ANDERSEN

Handwriting Research:
Movement and Quality

Introduction
“The moving finger writes and having
writ moves on"—and on, and on. The history
of handwriting is as old as the history of
~man, fe, the recorded history of man.
- Though alphabets have undergone gieat

i changes down through the ages and though

- a variety of alphabets have caused great
differences in the way we put our letters
~ together, the fact remains handwriting is,
and always has been, a major preoccupa-
tion of civilized man. .
~ There are those who would argue that
~_‘Ritin’ has been the neglected “R” in the
trilogy (36), but historically the emphasis
on handwriting has had an esteemed posi-
~tion in the evolution of the American
schools (4).

With the advent of automation, electric
typewriters, computers, electric dictating
machines, telephonic devices, there are
those who would question the continued
need for handwriting practice. Freeman
(13) discussed the role of handwriting in
the 1930’s, prior to the electronic boom. He
pointed out that the Statistical Abstract of
the United States for 1930 showed that the
sale of handwriting materials increased at
about the same rate as the increase in the
sale of typewriters. He argued that people
were doing more handwriting rather than

Dr. Andersen is an Assistant Professor of Educa-
tion at the University of Wisconstn, Madison.

Elementary English, XXXXIH (January 1963), 45-
53,

less and that the use of the typewriter in-
creased the total volume of writing but did
not displace it. s
More recently Templin (35, 38) surveyed
454 adults as to their normal writing be-
havior. After recording weekly handwriting
activity as to soclo-economic group, type
of handwriting instrument used, amount of
writing done, she concluded: (1) the type-
writer has .not replaced the pencil; (2)
the ball point pen seemed to have wide ac-

ceptance; and (3) handwriting legibility is |

still paramount to efficiency in the business
and the social world. -

It seems reasonably certain that it will
still be some time in the future before our
technology will be able to mass produce
instrumentation that will replace the need
for college class note taking and scribbling
the weekly shopping list on the back of a
three-by-five card.

This general concern shown for hand-
writing has not always been accompanied
by a comparable research concern. The
history of handwriting research has not
been even. There have been perlods of
maximum effort and other periods when
very little was done. In describing hand-
writing research of the first three decades
of the 1900’s, Freeman (13) points to the
second decade as the popular period and
the other periods as relatively quiet. Her-
rick (25) generally agrees with this and
adds the fourth decade to this slumber
period, claiming that World War II oc-
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cupied the attention of many individuals
who would otherwise have been studying
educational problems. Herrick would sug-
gest that since 1950 there has been a sig-
nificant increase in research activity in this
phase of the language arts. ;

In a critical review by West of hand-
writing studies reported during the period
of 1940-1950 two different types of material
may be identified—the descriptive, and the
research oriented (39).

The lack of constructive basic reseatch in
the field of handwriting still continues.
Most articles are in the nature of general
discussion, suggestions, and alds to teachers
or experts of local modification.

~ An analysis of Herrick’s comprehensive
bibliography “Handwnting and Related
Factors 1890-1960,” (23) would show that
of 1,784 entrles, 450 are placed in the

category “Brief Non-technical Discussions.”

. When such other bibliographical categories

- -as “History of Writing and of Educative

Writing,” “Bibliographies,” “Reviews of
Summaries of Research,” “Recommended
Courses of Study,” and “Description of
~ Instructional Materials,” are added to the

450 non-technical discussions, it becomes

evident that over 70 percent of the hand-
writing articles reported in this bibliog-
raphy are of a non-technical, descriptive
nature,

That there is no lack of problems in the
area of handwriting research is emphasized
by Horn (27). He lists some five problems
of general design in handwriting research
and suggests twenty-one possible problems
of a more specific natute dealing with
handwriting.

For purposes of this review, the research
in handwriting will be centered around
four major areas: (1) the handwriting
movement; {2) the measurement of quality
in handwriting; (3) the concern for hand-
writing style—manuscript and cursive; and
(4) instructional practices in handwriting.

In all, 104 studies are included in this

Q

review. The primary intent was to select
stucies that reflected the most recent re-
search, notably since 1969, but to include
also those handwriting studies that have
made a significant contribution to hand-
writing research, frrespective of date.

Handwriting Movement

That the handwriting act is a complex
psychomotor process has been attested to
by various researchers (15, 22). The com-
plexity of this handwriting act has caused
the investigators to look for certain dimen-
sions that might better describe what ac-
tually takes place when a person writes. It
seems apparent from the literature that the
dimensions of the handwriting act most -
commonly considered are (1) the heud
movement, (2) velocity and rhythm, and
(3) the pressure phenomenon. ‘

Hand Movement

Freeman (12) suggested fifty years ago
that the writing movement could be ana-
lyzed in two ways: (1) the number of

component movements—finger, hand, arm,

and s¢ on, may be determined and their
nature investigated; or (2) the characteris-
tics of the total resultant movement may be
investigated. Freeman used the second ap-
proach to demonstrate that the elements In
the writing process came to be treated not
as individual strokes or movements, but

rather as stages in the progress of the

organized whole. In comparing the hand-
writing movement of children with adults,
he concluded that children’s wriling was
less rhythmical, less organized, and less au-
tomatized. This and subsequent research
led Freeman (14) to experimentation and
development of a handwriting movement
that combined both finger and arm move-
ment rather than exclusive finger or arny
control.

Judd’s (29) work had also demonstrated
that only through an appropriate combina-
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tion of finger and arm control could ad-
equate handwriting style be carried out
over long periods of time. Since the work
of Judd and Freeman, this combination
method has been the predominant hand
movement. In this movement the hand is
not turned over on the side but only about
halfway over. It rests on the third and
fourth fingers, not on the side. It is not
planted in one place, but slides across the
page while the letters are being formed.
The arm and hand may have a share in the
formation of the letters. The fingers, re-
laxed, grasp the pen lightly in completing
the letters (15).

An alternative to this method has been
recently suggested by Callewaert (3). With
palm facing down, one places the barrel of
the pen on the web between the index and
middle finger, bends the hand slightly back-
ward and gently grasps the barrel of the
~ pen with the distal end of the thumb, in-

~ dex finger, and lateral portion of the mid-
dle finger. Callewaert contends that this
" “round” method of handwriting is more
physiologically sound than the usual meth-
od. Most of Callewaert’s studies have been
clinical rather than experimental.

Velocity and Rhythm

It is evident from an analysis of present
day handwriting practices that there is no
longer the emphasis placed on speed and
rthythm that was witnessed earlier (25).
Some years ago Gates (18) developed a
formula for rating handwriting that utilized
the function of speed as part of the legibil-
ity rating. A number of earlier studies in-
vestigated the phenomenon of speed in
handwriting.

Freeman (15) discusses the variation of
handwriting speed among individuals and
groups of iIndividuals and proposes some
representative norms for the various grade
levels that seem to be indicated by the
different investigations of the speed phe-

nomenon. He concludes from the research
that an adult may easily reach one hundred
thirty letters per minute, and that speed of
writing may be stepped up a good deal
without sacrificing a reasonable degree of
legibility.

Groff (17) recently compared the speed
norms developed by Ayres (where the sub-
jects copied “familiar” sentences), with
Groff's method where the subjects did not
have a “set” for the sentences. A compar-
ison of the speeds of handwriting in letters
per minute of pupils by the two methods
indicated lower grade-level expectancies in
the speed of handwriting by the Groff ap-
proach than are the speed norms set by
the older study. Groff contends that the
more recent approach serves as a better
indicator of speed of handwriting.

Groff (18) also investigated the matter
of who writes faster-boys or girls, left-
handed or right-handed children? Using a
population of 4,834 fourth-, fifth-, and sixth-
grade students In copying for two minutes
the beginning passage of Lincoln’s Gettys-
burg Address, his results showed that: (1)
the girls wrote significantly more rapidly
than the boys; and (2) the difference in
speed of writing between the left-handed
and right-hauded writers was not significant.

There have been a number of studies
which explored the notion of rhythm in
handwriting. The evidence is unclear from
the research as to precisely what part
rhythm plays in the handwriting act. This
is partly due to lack of an acceptable def-
inition of rhythm. Drever’s work (6) sug-
gests that rhythms are absent from the
child’s early writing and makes their ap-
pearance at about the age of eleven; he con- -
firmed that the rhythm in adults was
extremely regular. West (40) and Nutt
(30) both conducted studies that gave
further indication that there was a rhythm
in handwriting. Irish (28) selected rhythm
as a problem for study and measured the
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actual writing time of each letter, as well
as the most frequently used letter com-
binations in order to discover whether a
rhythm would emerge from this timing.
Irish hypothesized that if handwriting is
rhythmical then the time recorded for
single letters would vary definitely from
“letter to letter in accordance with the
length of the strokes, the direction of the
strokes, and the number of the strokes. Irish
concluded that since the time for writing
any single letter is very close to the time
for writing any other, the notion of a
rhythmic pattern or timing in handwriting

~ was not supported. The apparent discrep-

- ancy in whether therc is a rhythm in writ-

~ ing and if so whether rhythm should be

considered in instructional procedure is a
problem that could benefit from further
clarification and study.

Pressure Phenomenon
The pressure phenomenon in handwrit-

ing has not fared well as a subject for

investigation. The difficult problem a re-

" searcher encounters when he attempts to

~ measure or control the pressure points in
the handwriting acts is due cause for this

- paucity of research. Actually two different

approaches to the pressure phenomenon
have been undertaken. One line of inves-
tigation is based upon the assumption that
such data reflect certain aspects of the
psychological functioning of the individual
and hence are useful in personality analysis.
This graphological emphasis has been much
more popular in Europe than in the United
States. However, Downey (5) and Pascal
(81) have both contributed studies in the
United States that attempt to relate par-
ticular pressure patterns to certain person-
ality correlates.

More recently, the work of the Hand-
writing Institute, Inc,, a privately supported
research organization formed to investigate
graphological and graphomotor variables,

Q

has been active in this fleld. From this
Institute, Fluckiger et al (9) have com-
pleted a review of the experimental re-
search in graphology from 1933 to 1960.
From this review they make the following
observations: (1) some of the best methods
for measuring handwriting and testing
graphological hypotheses are relatively new
and remain to be exploited by those who
do fundamental research in the field; (2) -
although rigorous methodology has begun ,
to make clear-cut findings possible in this
area, the relevance of the hypotheses typi-
cally chosen to be tested is still within
range of graphological criticism. Where
graphological theory makes its most sweep-

ing commitments, it is least discreetly

atomistic, dealing with varlables which are
combined, interdependent or qualitatively
described. These are variables and hypo-
theses of handwriting theory which snll .
await sophisticated rssearch. ‘

The handwriting pressure phenomenon o j‘;'";f
has also been studied in relation to the

educationally important task of producing
legible and efficient handwriting. It has

been pointed out that there are actually ° b

three different measures of pressure (28).
One may note the pressure of the fingers
on the barrel of the pen, the pressure of
the pen upon the writing surface, and the
attendant pressure of the hand resting upon
the writing surface. Harris and Rarick (20,
21, 22) have been active in researching
the point pressure upon the writing surface.
Their findings (21) would seem to indicate
that force variation was more closely re-
lated to legibility and speed in handwriting
then was absolute point pressure. Another
study (22) investigating the relationship
of handwriting pressure and legibility in
children reinforced their earlier findings.
They concluded that if speed is increased,
variability in application of force is likewise
increased, motor set is disturbed, and the
handwriting legibility is adversely affected.
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Herrick and Otto’s study (26) was con-
cemed with the pressure exerted upon the
barrel of the writing instrument. Making
use of a specially designed grip pressure
transducer pen, they were able to examine
possible interrelationships between point
and barrel pressure from a population
drawn from grade four, grade six, and col-
lege. Theit data seemed to show that high
point pressure goes with high grip pressure
and that low point pressure goes with low
. grip pressure.

; Implications

~ The hand movement suggested by Calle-
waert has some very interesting research
possibilities. Callewaert’s work has been
~directed toward subjects suﬂ'ering from the
age-old student’s disease, “writer’s cramp.”
His “round” method suggested minimizing
pressure, and could be researched in any
" laboratory equipped to assess the pressure
-~ -exerted on the writing instrument. A pro-
“longed writing period could test for consis-

- tency in the writing and fatigue factors

which the “round” method attempts to
- ameliorate. It is concelvable that writ-
ing efficiency could better be maintained
through a balance of the “round” method
and the combination method suggested by
Judd and Freeman.

-Velocity is a factor that has not been
given appropriate research attention. Hand-
writing legibility is a function of speed.
Research has supported evidence that leg-
[ibility deteriorates under extreme ¢y seds,
and yet many times the requirements of
the task are for extreme speed. It would
appear that one of the questions to be
answered is to investigate at what point
speed causes deterioration, and to examine
the condition under which this deteriora-
tion takes place. Handwriting is a tool
subject; it should be done as efficiently as
possible.

It would seem from the studies of Harris
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and Rarick that handwriting practices
which are adjusted to individual differ-
ences in motor control and which allow
each child to develop his own optimum
rate of writing and level of writing pres-
sure should be encouraged. Conversely,
those practices which initiate handwriting
instruction regurdless of coordination abil-
ity or emphasize drill on uniformity of
pressure should not be fostered. Since a
substantial body of research indicates that
children’s rate of motor development shows
great individual differences, the practice
of introducing children to handwriting in-
struction at a uniform age or grade level
needs re-examination.

The Measurement of Quality
in Handwriting

An estimation of handwriting quality re-
quires both a definition and a standard of
measurement of that quality. This problem
of defining and measuring handwriting
quality has been a primary concern of
handwriting researchers for many years.
Whereas earlier handwriting was valued
for its beauty and esthetic qualities, more
recently quality has been denoted by its
legibility and readability.

Development of Handwriting Scales

With the intent of measuring quality,
many instruments and devices have been
produced by researchers interested in the
ficld of handwriting. The Thorndike (37)
handwriting scale was produced in 1910,
and actually marked the beginning of the
development of scales in America. The
criterfon used for judgment was “general
merit’~this recognized the artistic quality
of the writing in addition to clarity and
uniformity of line. »

Ayres (1) produced and published his
first handwriting scale in 1912. He revised
it in 1917 (Gettysburg edition), providing
a convenient, useful reference based on
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readability as the criterion rather than the
“general merit” concept. Ayres contended
that since handwriting is produced for
others to read and understand what is
“written, the quality criterion should be
how quickly the specimen can be tread.
Several of the commercial systems in hand-
‘writing today employ the Ayres scale in
thelr respective programs of evaluation.

In 1915 Freeman (11) developed his first
scale and recognized general excellence as
a sum of five specific factors: letter form,
uniformity of slant, uniformity of alignment
of letters, quality of line, and spacing be-
tween letters and words. A revision (10)
of this scale (1959) used general excellence

_ as the criterion and did not consider the

evaluation of specific factors, i.e., “speci-
- mens selected should show a balance among
- all the elements of form, spacing, align-

‘ment, letter formation, and uniformity in

:”';‘ . size and slant.” '

. The West scale (38) developed in 1958-

57 included the criterion of speed along
with the criterion of quality-legibility, in-
dicating a direct relation between the two
factors.

Recently there have been other attempts
at scale development (2, 24). Bezzi (2)
has developed a series of manuscript scales
for grades one, two, and three. Sampling

"~ from one hundred thirty schools through-

out the United States, 7,212 handwriting
specimens were analyzed and judged in
preparation for a five-step quality scale for
~each of the three grades. This is one of
the few manuscript rating scales available.

Herrick (24) rejected the attempt to ob-
tain a scale with five to seven levels of
legibility with one sample representing
each level. He proposed the development
of a whole population of writing samples
as a set of scaled items with known char-
acteristics of legibility, size, and slant. This
set would constitute a master scale defining
a given continuum of writing quality. From

this master scale any number of sub-scales
could be drawn for a variety of evaluation
and research purposes. From a handwriting
population of 2,844 fourth-, fifth-, and sixth-
grade students, six hundred samples wete
selected and rated for general readability
by seventy-six judges. Each of the six hun-
dred items were scaled by Attneave’s meth-
od of graded dichotomies with a known
legibility rating of from 1.0 to 5.0. Each
sample was measured for size,1.00 mm to
7.00 mm, and for slant, 20° to left of per-
pendicular to 40° to the right of perpen-
dicular. This categorization of each sample
by size, slant, and legibility rating per-
mitted the development of a varlety of
scales utilizing varlous size, slant, and leg-
ibility combinations. '

Reliability

The question of whether handwriting
scales can increase reliability in the judg-

ment of handwriting samples is one that

has merited attention,

Evidence from at least thrée sources
sheds some light on this question. Freeman
(13) points out that even though two pei-
sons rating the same specimens of writing
will not always agree in the quality values
assigned, it has been shown that the use
of an appropriate scale results in more
reliable measures than teachers assign with-
out & scale, and that training in the use
of a scale increases the reliability of the
soores,

Feldt’s concern (8) was with establishing
reliability between judges for a particular
set of scales used in grades one and two.
His findings suggested that reliability can
be raised by analyzing the scores from
several independent sessions and by pro-
viding additional training materials for
teachers,

Rondinella’s study (33), employing two
hundred ten grade school teachers to rate
handwriting samples of two hundred thirty-
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nine fourth., fifth-, and sixth-grade chil-
dren, gave evidince that these teacher
raters were subjective in rating the hand-
writing specimens and that many were
unaware of the criteria shown on hand-
writing scales for the rating or grading of

~ handwriting. These judges mentioned four-
teen different characteristics for the hand-
writing specimens that accounted for their
rating. Contrast this with the five suggested
by Freeman or by the single notion of
_readability suggested by most of the scale
developers.

Utilization of Scales
In the light of what has been said about

L the increased reliability of judgment when

. handwriting scales are used, it would seem
important to investigate the present prac-
tice in making use of scales in the school
program. Six hundred of the 6,639 county
and independent urban systems were ran-
domly selected for a survey of handwriting
practices (25) in the United States. Of
those systems answering the questionnaire,
only one-third of the schools used some
scale in evaluating children’s writing. The
Freeman scale is the one most commonly
used, followed by scales developed by local

~ school systems. The West and Ayres scales,
with the ones mentioned above, account for
ninety-five percent of the scales used in
programs of handwriting instruction. The
use of a scale to evaluate handwriting
seems to be tied to the use of a correspond-
ing commercial system.

~ Comparing Quality

The intent of handwriting measurement
is to be able to differentiate the good from
the not-so-good, and to permit an individ-
ual to be able to gauge his progress in the
skill more efficiently than if he did not
have a scale. Measurement also permits an
analysis of how well one population fared
using one method as contrasted to another

Q
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population tsing another method. Measure-
ment also permits asking the question as to
whether handwriting is done better or
poorer today than at succeeding times in
our history. In an attempt to ascertain the
difference in handwriting quality today and
an earlier period, Erlebacher and Herrick
(7) compared the quality of handwriting in
1959 with samples of script prevalent in
1912. Using Ayres’ 1912 handwriting scale,
the present day samples of handwriting
were compared with those from the earlier
era. Since students in the 1912 study were
in the upper elementary school, samples of
six hundred seventy-seven sixth-grade stu-
dents were gathered in twenty Wisconsin
schools for purposes of comparison. Erle-
bacher and Herrick concluded that: (1)
there is a strong indication that the 1912
and 1959 samples did not differ meaning-
fully in median legibility; and (2) if the
populations were representative, there is
little reason to make the general claim that.
handwriting of today's children has dete-
riorated. , '

MoveMENT AND QuALrTy

Implications

The criterion now considered most im-
portant in the estimation of handwriting
quality is legibility, e, the ease with
which something can be read. In ascer.
taining the quality level of the specimens
there is little emphasis on speclal form,
style, or speed with which the specimen
was written. It s interesting in the light
of this to see authors of inajor stmmaries
of handwriting research separated by two
decades voice practically identical prop-
ositions.

Freeman (13) suggested in 1940,

Statements are sometimes made as to the
elements on which the scale is based, such
as legibility, beauty, and character in the
case of the Thomndike scale and legibility in
the case of the Ayres scale. There Is no
evidence, however, as to what elements ac-

tually determine the judgments of persons
who use the scales.
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Harris (19), following up in a compan.
fon volume, stated in 1960:

Although the development of handwriting
scales necessitates attempts to define the
characteristics of the qualities being meas-
ured, surprisingly little basic research has
been done to rigorously define and analyze
the qualitles presumably being measured.
Quant’s study (32) is one of the few

research studies that attempts to single out
and evaluate the various factors that might
account for legibility. Legibility is not a
unitary characteristic but is a composite of
simpler elements, and it is an investigation
of these simpler elements that holds prom-
ise of a more thorough understanding of
legibility. : ;

- Of additional corcern s the knowledge

‘that evaluation can be improved by the use
- of handwriting scales and the accompany-
ing evidence that very few teachers make
~use of scales. With few exceptions, pro-
grams of handwriting in the public schools
have been designed to instruct but not to
 measure the growth of that instruction.
Perhaps the fault lies in the scales. There
is apparently little effort going into the
“ development of better evaluation proce-
dures in this field. Herrick’s proposal for a
scaling procedure that provides for a vari-
‘ety of scales utilizing various size, slant,
and legibility combinations needs addi-
tional thoughtful consideration.
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DAN W, ANDERSEN

Handwriting Research: Style

and Practice

The Concern for Handwriting Style: Manuacript and Cursive

'Freeman (23) has pointed out that the
questions regarding style of writing catego-
rize under two main issues: vertical vs.

. slanted writing, and manuscript vs. cursive.
The issue concerning vertical writing has

- _been pretty well settled in favor of writing

- with a moderate slant as the most widely
approved style. That leaves the manuscript-
“cursive issue, about which opinion and
practice is not nearly so unanimous. The

. presence of two different handwriting
- styles in the schools has been the subject
of a great deal of interest and considerable
‘research.

- Current practices in teaching
manuscript-cursive.

In two national surveys of handwriting
practices, similar findings were reported.
Freeman's (22} analysis of information
from 727 schools representing forty-eight
states indicated that manuscript writing
was used in 84.3 percent of the schools
with the style being limited mostly to the
primary grades. By grade four, however,
only 4.4 percent of those sampled were em-
ploying the manuscript style. Thus the tran-
sition from manuscript to cursive was fairly
complete by the end of the third grade.
Requesting that respondents to the survey
indicate reasons for the practice of manu-
script in the lower grades, they checked as

Dr. Andersen Is an Assistant Professor of Educa-
tion at the University of Wisconsin, Madison.
Elementary English, XXXXII (February 1985),
115-125.
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advantages “ease of learning, ald to the
learning of reading, and aid to spelling.”

Polkinghorne’s (83) national sample of
laboratory schools, private schools, and
public schools indicated. that 66.4 percent
of the sampled schools switch to cursive
from manuscript in grade three or above.
The survey further indicated that 17.8 per-
cent of the schools used manuscript writing
all through the grades—a fact not evi-
denced in the Freeman survey and a fact
probably identified because of Polking-
horne’s sampling in laboratory and private
schools.

Herrick (35), reporting on national prac-
tices as of 1960, indicated that 79 percent
of those surveyed taught both manuscript
and cursive, while 14 percent taught only
cursive and the remaining 7 percent taught
only manuscript. His findings indicated
that over 70 percent of the schools make
the transition from manuscript to cursive
somewhere between the last half of the
second grade and the first half of the
fourth grade. '

Though showing minor differences, these
surveys all attest to the predominant prac-
tice of manuscript use in the primary
grades, then giving way to cursive instruc-
tion in the middle and upper grades.

The manuscript-cursive handwriting
controversy.

Though manuscript writing is a relatively
recent innovation [the advent of manu.
script writing on the American scene dates
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only back to the 1920%, but its proponents
-~ trace f{ts origin back to the 15th century
scribes (8, 41, 70)) and predominantly
practiced in the primary grades, its contri-
bution to efficient and effective handwrit-
~ ing style has caused many to advocate its
general use in the schools. The manuscript-
cursive controversy for the most part has
centered around the following factors: (1)
legibility, (2) speed, and (3) ease of learn-
ing (34).

Legibility: Turner’s study (64), employ-
ing judges who viewed mirror images of
cursfve and manuscript samples, concluced
that because of independence of the let-
ters, spacing of the words, and economy in
line space, manuscript writing was signif-

.icantly more legible than cursive writing.
‘Freeman’s data (19) suggest that manu-
script’s clearcut angular letter form in con-
trast to cursive’s blending letter form into
one another, made manuscript the more
- legible. Freeman points out, rather interest-
. ingly, that the use of vertical handwriting
and later manuscript writing may have
been brought about because of the fact
that physicians and students of school hy-
giene brought evidence to support the con-
tention that cursive writing caused eye
strain.

Foster (18), in a study comparing the
use by {ntermediate-grade children of man-
uscript and cursive writing, concludes from
his data that (1) manuscript is only
slightly more legible than is cursive, and
(2) children who tend to write one style
legibly also tend to write the other style
legibly.

There are a number of researchers who
have studied the possible effects of early
manuscript training on later cursive writing
and vice versa. In separate studies Goetsch
{25) and Heese (30) both concluded that
early manuscript training did not have any
detrimental effects on later cursive writing.
Heese's data suggested that pupils who

were exposed to manuscript writing in the
early grades actually demonstrated better
cursive writing ability than those who
never had manuscript training.

Speed: Though the argument of legibil-
ity seems to favor the manuscript style,
the issue of speed is as yet unresolved,
Showing a difference in adult writing be-
tween 2.14 letters per second for manu-
script as compared to 259 letters per
second for cursive, Gray (26) concluded
that the differences favoring cursive are
chiefly in the speed changes which take
place within the writing and are largely
due to differences in the form of the let--
ters. He noted also that there is an increase
in speed with age for the two types of
writing but the increase is less in the case
of manuscript writing than it is in the case
of cursive. Gates and Brown (24), using
a first-grade and sixth-grade population,
showed faster writing for the manuscript
group in the first grade and faster writing
for the cursive group in the sixth grade.
They further noted that in grades four
through six, manuscript shows an ad-
vantage when high quality or iegibility is
required, whereas cursive writing is supe-
rior when the demand is for speed.

Conard and Offerman (9) suggested that
the factor making manuscript writing
slower was the number of pauses. ‘They
weéte able to show that increased speed in
manuscript was accomplished by cutting
down the time of pauses between strokes.
Hildreth (38), studying the speed of joined
and unjoined writing strokes, reported from
the findings of an eighth-grade population
that students copied the unjoined strokes
faster than they copied the joined. She
concluded that manuscript writing (un-
joined strokes) can be as fast or faster
than cursive (joined letter writing). Wash-
burne and Morphett (67) suggest that
Hildreth’s findings would also be true for
the older students. They conclude from
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their findings that secondary school stu-
dents can write faster with the manuscript
style than with the cursive. Thus, on the
basis of the cited research on comparative
speed of the two handwriting styles, the
results are inconclusive.

Ease of learning: Along with the factors
of legibility and speed, an area of research
has been devoted to investigating the ease

- with which the two handwriting styles may
be leamned, both physiologically and psy-
chologically. Herrick (33) suggests that
the straight line, the circle and spacing
forms are more in line with the motor and
eye-hand-arm coordinations of the young

~child than are the complex movements and
formations of the cursive system. Free-
man’s (19) estimation of the two hand-
writing styles indicates that manuscript is

- easler to learn for early grade childr~=

_ because the letters are separate and thus

~ the unit of movement is shorter. He re-

ported (19) that supervisors of handwrit-.

- ing reacted more favorably toward manu-
- script because it was easfer to learn and

~ less fatiguing than cursive writing.

. A study by Hildreth (38) was designed
- to look at the facility with which young
children of kindergarten age (none of
~whom had received any formal writing
. practice) could copy manuscript and cur-
'sive form. In testing the children’s facility

 with suitable materials in both styles of

writing, it was found that the children

copled six times more manuscript style

letters correctly than cursive style letters.

Ten times more manuscript style words

were correctly copied than cursive style
. words.

Other research in the area of ease of
learning bears on the relationship between
the particular handwriting style and other
subjects in the curriculum, mainly reading
and spelling. Cutright (11), citing studies
done in the primary grades, showed higher
scores in the areas of reading, written ex-
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pression, and spelling for manuscript writ-
ers. Voorhis (68) investigated frst-grade
classes grouped by manuscript and cursive
style methods and found that the distri-
bution of reading scores of pupils for each
group pointed to a decided superiority of
manuscript over cursive in its influence on
beginning reading. Hildreth (40) in a re-
cent report on early writing as an aid to
reading pointed out the interrelationship
of manuscript writing and beginning read-
ing, suggesting that these two areas should
not be separated but are in fact mutually
reinforcing. : -
Two studies investigating the relation-
ship of handwriting to spelling report sim-
ilar findings. Varty (65), in comparing sec-
ond- and third-grade pupils using manu-
script and cursive methods, discovered the
spelling achievement differences were so
small as to offer little evidence in favor of
either group. A recent study by Byers (3),
in which she had each of the pupils in
twenty-four third-grade classrooms write a
paragraph using either the cursive or man-
uscript form, and then, after ten days,
write the same paragraph using the alter-
nate form, found that relatively the same
total number of errors were made by the
pupils in either form. She reported, how-
ever, that more letters were omitted, more
substitutions made, and more words omitted
when the cursive form of writing was used.

Manuscript-cursive transition.

Regardless of what research indicates as
to the relative advantages of one style of
handwriting over another, the predominant
practice in the schools is to introduce man-
uscript in the primary grades, then (some-
time between the second and fourth grade)
move into the cursive style. As to when or
how this transition should be made has
been an interest of various researchers.
Washburne and Morphett (87) suggest
that when children try to change from
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ménuscript to cursive writing before they

* have become competent in manuscript, the
cursive writing tends to be poor. They agree
with the earlier studies of Goetsch (25)
* and Crider (10) that children can easily
- make the shift from either cursive to man-
uscript or vice versa. Conard and Offer-
“man’s study (9) was an attempt with an

B ‘adult population to find out how quickly

manuscript writing could be acquired with-
out loss of speed and quality. They con-
cluded that manuscript writing is a type of
~ writing which can be acquired easily and
- quickly and that the learning of manuscript
writing tends to improve the legibility of

~ the original form of writing, when the

original form of writing was cursive.

On the basis of handwriting specimens
~ collected over a six year period, Arnold
(1) concluded that the transition from
" manuscript to cursive should be effected
in the fourth grade. She noted that “man-
-~ uscript meets the needs of young primary

~-pupils, but it becomes illegible when the

children grow older and wish to write
rapidly.”

Templin (61) and Hildreth (42, 43)
“both refute the need for a transition.
- Hildreth {43) argues that the child is never

ready to learn a new motor habit and that

the change over from manuscript to cursive
~ {s both wasteful and unnecessary. Templin
(61) in arguing for a single style of writing
points out that:

...such a duality of learning and per-
formance is almost unknown in the areas
of reading and arithmetic where the first
learnings are simply reinforced and broad-

ened through subsequent training rather
than altered and changed as in this area.

Enstrom (12) also dislikes the manuscript-

cursive transition period because he con-,

tends it only confuses the child. He argues,
however, that the child should master and
use both types of writing throughout life.
He would teach manuscript in the first
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grade and start cursive mid-year in the
second grade:

Groff’s survey (27) of reasons for the
manuscript-cursive transition presents some
interesting data. After querying directors
of elementary education in metropolitan
areas, he concluded from these responses -
that the transition decisions are based
mainly on tradition and wide usage~not on
research findings. He believes that “despite
the evidence of the advantages of this form
of writing (manuscript),” there seems little
likelihood that schoo! systems will risk dis-

turbing public opinion by switching away

from cursive to manuscript.

Though the style of writing émploye .

the schools has been primarily a question

between manuscript or cursive or some
combination of these two styles, there

have been suggestions and rationales for

other styles; one of these is italic hand-
writing. Freeman (21) describes this form
of writing as a slight modification of mi-
nuscule script, a style used for writing
manuscripts before the age of printing.
Freeman, in evaluating the italic style of
handwriting, is cautious about accepting
its claims and suggests that acceptance of
this style of handwriting comes only after
careful study and experimentation. Berry
(2), in a study employing italic writing

* with students in grades one through eight,

reported that papers improved in legibility

and appearance using this method. She

contends that italic writing is practical,

sensible, and basic to both cursive and

manuscript writing. The evidence on italic
writing in this country is scant and will

require the careful study and experimenta-

tion suggested by Freeman before its

claims can be validated or disproven.

Implications.

It would appear from the evidence that
if we question the presence of two different
handwriting styles in the schools the bur-



v Surveys of practices.

22 HANDWRITING AND SPELLING

den of proof les with the cursive method.
‘The proponents of the cursive method
argue from an historical point of view, and
on this basis their argument, that the cur-
sive form of writing has been traditionally
~ the socially acceptable form of handwrit-
ing, is sound. We must remember, how-
- ever, that manuscript writing has only
" been practiced in the public schools for
“about three decades. Seldom has a curric-
ulum method had such a meteoric rise.
From no usage to practically universal
usage (in the primary grades) in the short

~span of thirty years is practically an un-

“heard of curricular application.
Most evidence would indicate that man-

o useript is more legible than cursive, that
= it can be written as fast or possibly faster

- than curslve, that it can be leamned more
- easily by both children and adults than
cursive. Then why the reticence in adopt-

o ing the manuscript style? It would seem

'that an apprOpriate research question

In order to obtain accurate and valxd
. data about the nature, scope, and success
- of handwriting instructional practices and

~ programs, a number of surveys have been

carried out. Studies have been at the city

(87), county (59), state (51), and na-
- tional (22, 35, 44, 53) level. Conclusions

drawn from these surveys naturally reflect

 the sample used and the type of questions
~ asked, but an analysis of these data permits

a picture of the representative instruction-

- al practices in handwriting.

King’s recent survey (44) of six hun-
dred eighty school systems in four mid-

. ~ western states showed that: (1) 70 percent

of all surveyed had a formal handwriting
- program; (2) fourteen commercial hand-
writing systems are being used in these
four states—two companies account for 89

Q

should be directed at examining the per-
ceptions that go into the handwriting style.
Have we made cursive the only “accept-
able” style for the young adolescent and
adult? Could Groff’s notion on “disturbing
public opinion” be examined to see what
the public expectations are for the teach-
ing of handwriting? With public consent,
it is possible that a few rather comprehen-
sive longitudinal studies could supply the
evidence as to the merits of the manuscript
style. For the most part the evidence now
present is from a few, small population
studies that are hardly generalizable. The
concern should be for the acceptance of
the most efficient method,

On the matter of transition, until better =

evidence is marshalled, the best time is

probably determined by the nature of the |

instructional program, the convenience of -
teachers, the conviction of the teaching
staff and community, as well as factors in
the development and leaming of children

Instructlonal Practices in llandwritlng

percent'of the total being used; (3) 59
percent of the respondents indicated a
minimum of fifty minutes per week were
used in formal handwriting instruction;
(4) 9 percent of the school systems re-
quire some kind of handwriting training
for elementary teachers.

“Herrick's national survey (35) of hand-
writing practices reported in 1962 indicated
that: (1) 98 percent of all teachers report-
ing stated that they do teach handwriting;
(2) most schools teach handwriting fve
times a week in grades one through four
and three times a week in grades five
through eight with a fifteen- to twenty-
minute class period as the favored time at
all grade levels; (3) 79 percent of the
schools teach both manuscript and cursive
and of this number over 70 percent make
the transition from manusecript to cursive
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writing between the second half of the
second grade and the first half of the third
grade; (4) schools generally favor a sep-
arate handwriting class period in addition
to teaching handwriting in some m~aning-
ful context in all subject matter areas.

Teaching techniques.

While a great deal has been written on
~ the pedagogical techniques of handwriting,
~ there has been relatively little actual exper-
imentation on how children best learn
handwriting. An early study by Hertzberg
(37), in which he investigated the effec-
- tiveness of four different methods in teach-
ing beginners to write, concluded that
children improved most by the method of

- “direct learning by means of a model which

~the children attempt to copy.” He demon-
strated that “training in transparent paper

tracing” and “groove tracing” showed no

appreciable transfer to writing. Other stud-

- {es have substantiated the advantage of
~ copying over tracing in learning the hand-
- writing symbols. Townsend’s study (62) of

-the copying skill indicated that there is
- rapid improvement to about year seven

and that thereafter the development con-
tinues irregularly and at a slower rate, An
interesting finding of the study was that
copying correlates more highly with mental
‘age than with chronological age, raising
a question concerning our present prac-
tice of starting all children in handwriting

at the same time.

; In a state survey of instructional prac-
~ tices (35), teachers were asked to respond
in order of preference to those techniques
most useful in teaching handwriting. The
‘order of preference of teachers for the five
large categories of devices and procedures
were (1) copying, (2) exercises and drills,
(8) tracing, (4) rhythm, (5) manual guid-
ance.

As mentioned earlier, a good many pub-
lished reports (4, 186, 23, 47, 52, 55) have

Q

indicated ways and means of teaching and
improving legibility. For the most part,
these reports are concerned with motiva:
tion, attention to accurate letter forma-
tion, emphasis on particular letters ac-
counting for the most illegibility, and posi-
tion of materials and position of the in-
dividual writer,

Two recent studies have focused upon
the effects of early school handwriting in-

‘struction on later handwriting practice.

Schell and Burns (56) investigated the
handwriting samples of sixty-seven college
seniors, all of whom had received elemen-
tary school handwriting instruction based
upon the same commercial handwriting
program. Variations between the upper-
case cursive forms taught in the elemen.
tary school and those presently used in the
college writing were analyzed. On the
basis of their findings, noting certain de-
viant practices from early training, they
proposed that certain forms of letters be

“simplified from the way they are ordinar-

ily taught in the elementary schools and
made to conform more closely to the forms
actually used by adults in their everyday
writing. Epstein et al (17), did a similar
study in viewing the relationship of certain
letter form variants taught in elementary
grades to education, 1.Q.,, and age of a
female population. They conclude that:
.».the female adult who continues to
write in the fashion that would have pleased
her elementary school teacher, is less likely
to be as well educated, as bright, or as
mature as the adult who has worked her
way out of the school-copy rut and has

evolved a more efficient and original way
of writing. '

These studies, though concerned with
teaching practices in the elementary grades,
seem more concerned with the particular
letter models advocated in the elementary
grades. Herrick's recent comparison (31,
38) of the letter form models advocated
by commercial handwriting systems points
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up that there is no commonly used cur-
sive alphabet in the teaching of handwrit-
ing in the public school. Differences in the
letter forms suggested by the nineteen
companies are jllustrated and analyzed in
his report. Herrick’s stated implication of
these letter form differences is the need
for additional research in the area. Also,
the need for simplicity of letter form is
sounded both by consumer and producer.

Provisions for individual differences.

That great individual differences exist in
many aspects of writing is shown by a
number of the studies that have been re-
ported. Provisions for these differences are
not so evident, In a recent national survey
(35) which examined the extent to which
a planned program for diagnosis and rem-
ediation of handwriting difficulties is con-
ducted in the schools, only 7 percent of the
respondents reported such programs. This
would seem to be somewhat below the
attention given to remedial programs con-
ducted in other areas of the curriculum,

Early classical studies by Newland (48),
Pressey and Pressey (54), and Lehmann
and Pressey (46), pointed up two interest-
ing notions: (1) an analysis of handwriting
illegibilities would show that a few ill-
formed letters (a, r, e, t) contribute to
about 50 percent of all the illegibilities
recorded at any grade level; and (2) by
directing teaching effort to these specific
faults of illegibility, both speed and quality
of handwriting were definitely increased.

Cole’s work (5, 8) in individualizing in-
struction for the correction of specific illeg-
ibilities demonstrated that the main cause
 of difficulty was due to illegibility of letter
. forms rather than factors of spacing, slant,
or alignment. Utilizing techniques where
pupils worked on only the letters that gave
them trouble, she conducted two studies
that argued strongly for the individualized
technique.

There have been recent attempts to
provide for individualized and group in-
struction in handwriting through different
organizational arrangements in the class-
room (13, 45). One of these plans (45)
used a special teacher to present hand-
writing instruction to about one hundred
fifty students at one time. This was fol-
lowed by group sessions in which skills
were developed by classroom teachers, and
further followed up through individualized
activities on the particular handwriting
problems facing the children.

The one form of individual differences
that naturally gets the most attention is
left-handedness. TiHe phenomenon of the
left-handed writer and how to provide for
him is still a question confronting hand-
writing researchers. Freeman’s (20) anal-
ysis of the research available up to 1940
on the effects of requiring a left-handed
child to write with his right hand indicated
inconclusive findings. Trankell's (63) data
showed that no significant difference was
found between the quality of the hand-
writing of the consistent left-handed
writers and the left-handers who consist-
ently use the right hand for writing. On
the basis of this evidence (if the concem
is for legibility), it seems immaterial as to
which hand a lefthander uses.

As to whether left or righthanders write
best, Guilford (28), in a study of fifth and

- sixth graders, reported that right-handed

writers matched with left-handed writers
in respect to 1.Q., uge, grade, and sex were
consistently better and faster writers.
Smith and Reed (58), using a popula-
tion of seventy boys and seventy girls, age
eight through fourteen, and about equally
divided as to handedness, employed a
simple repetition writing test and two
other skill tests to compare the speed of
left- and right-handed writers. While the
results showed a tendency for the right-
handed subjects to write more rapidly than



HANDWRITING RESEARCH: STYLE AND PRACTICE 25

the left-handed, the difference was not
statistically significant.

On the subject of the problems facing
the left-handed writer, a number of people
have written suggestions based on their
analysis of the problem (7, 15, 23).

Enstrom’s comprehensive study (14),
based on an analysis of 1,103 left-handed
writers in grades five through eight, con-
cluded that rate and success in handwrit-
ing was more closely related to the tech-
nique used in writing with the left hand
than to hand preference. He discussed and
analyzed the various postural adjustments
indicating a positive relationship between
certain of these positions and rate and
quality of handwriting. This study presents
objective evidence on the nature of desir-
able positions for the left-handed writer
and should have implications for the class-
room teacher in making special provisions
for the left-handed writer.

Handwriting instruments and materials.

As pointed out by Harris (29), investiga-
tions, other than survey studies, are rela-
tively lacking in this area. Herrick’s con-
clusion (35) from the national survey of
handwriting practices suggested that the
greatest single factor in determining the
nature of the instructional program in
handwriting in a given school is the com-
mercial system of handwriting instruction
being used. Eighty-two percent of all the
school systems reporting indicated that
they used a commercial system of hand-
writing as a basis for their program of
handwriting instruction. The survey indi-
cates that the three most commonly used
resources for teachers are alphabet display
cards, a handwriting book for each child,
and a teacher’s guide accompanying a com<
mercial system. Noble (49) presents a sur-
vey of the commercial handwriting sys-
tems and discusses possible trends that
may be forthcoming,
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Along with handwriting materials, the
subject of handwriting instruments has
been looked at by certain researchers.
Whittaker (68) and Otto (50) investigated
the use of and preference for fountain pens
over steel pens. A more recent study (32)
{ndicated that fountain pens are still fa-
vored instruments in grades five through
eight but give way to the popularity of the
ball point as the most preferred instrument,

Wiles’ study (69) indicated no evidence
to support the use of the beginner’s pencil
instead of the adult pencil as an initial
writing instrument for children, Herrick’s
report (32) confirmed Wiles’ finding and
pointed out that both children and adults
preferred a round instrument; slightly less

than a half an inch in diameter, a weight

of approximately 18.5 grams, and the center
of gravity between two to three inches

-from the writing tip; point of grip averaged

1.22 inches from point of instrument. There
was little or no difference in preference
of the writing instrument by sex.

Implications.

Much attention in instructional practices
is given to correctness of letter formation,
and yet it appears that few studies are
concemed with the nature of the letter
form which is most efficiently and legibly
produced. Schell and Burns’ study was one
of the few directed to this problem. The
solution of this problem will require not
only the efforts of the classroom teacher
but the producer of commercial handwrit-
ing materials as well. Herrick’s comparison
of letter form models advocated by com-
mercfal handwriting style point up the
need to examine the possibility of agree-
ment on the way letter forms should be
made and the further need for simplified
letter forms.

Evidence would seem to indicate that
there is little-being done in the individ-
ualization of handwriting instruction. Yet
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those studies that have been concerned
with examining the effects of individualized
techniques show excellent results, The fact
that only 7 percent of those schools sur-
veyed irdicated a planned program for
diagnosis and remediation of handwriting
difficulties raises some real questions. There
is a need to consider the nature of the
developmental and diagnostic help given
children to improve their handwriting if a
formal program of skiil training desjres to
help children assume major responsibility
for the maintenance and development of
their own writing skills.

On the matter of handedness, Enstrom’s
conclusion that rate and success in.hand-
writing is more closely related to the tech-

_nique used in writing with the left hand

than to hand preference suggests some
long, hard looks at the kind of provisions
—postural adjustment and instructional
- technique—we might make for the left-
handed writer.

Our handwriting instruments are the
product of manufacturing precision. Yet,
few studies have been made regarding
their design either from the point of view
of the person using them or from the point
of view of the writing task to be per-
formed. Those studies concerned with in-
strumentation for ilie most part have been
preference studies. It would seem impor-
tant that, since the writing tool enhances
the writing product, there should be con-
cern for investigating what might be an
optimum writing instrument.
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Searching Linguistics for Cues for
the Teaching of Spelling

(The following article states the overgll design
for the research approach on spelling improve-
ment reported in this series of five articles. The
first article in this series by Hodges and Rudort
reports the vesearch phases on phoneme-
gropheme corvespondences completed in De-
cember, 1964. Other phases of the overall
research design herein discussed are underway

or are being planned for extensive field testing.) .

The relationship of linguistics
to spelling instruction.

Linguistic approaches to spelling instruc-
tion can be traced back well over a quarter
of a century (1); however, the grueral in-
troduction of linguistic principles into the
school spelling curriculurm has not been
widespread in the English-speaking world.
Typically, the teaching of spelling has been
predicated on the assumption that there is
little relationship between the way words
are sald and how they are spelled so that
each spelling word requires a separate act
of learning. Consequently, lists of spelling
words for class study have been selected
largely on the basis of the utility of these
Dr. Hodges is an Assistant Professor of Education

fn the Graduate School of Education at the Uni-
versity of Chicago. Dr. Rudorf {s an Assistant
Professor of Education at the University of Dela-

ware, Newark.
Elementary. English, XXXX11 (May 1085), 527-
533,
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words in children’s and adults’ writings (3,
11).

Statistical analysis of phoneme-grapheme
correspondences, on the other hand, sug.
gests a considerably different rationale for
spelling instruction. An early research into
the consistency with which the 3,000 most
frequently used words in children’s writing
are spelled was initiated by Paul R. Hanna

of Stanford University in 1950. This re-

search revealed that the phonemes (sounds)
of the 3,000 words are regularly repre-
sented by certain graphemes (letters) ap-
proximately 80 percent of the time (12).
More recently, with the advent of com-
puter technology, other investigators have
attempted to analyze the orthography by
linguistic techniques for their own partic-
ular purposes; and these studies, too, have
indicated that large numbers of words have
relatively consistent phoneme-grapheme
(sound-to-letter) relationships (4, 8).

What are some of the linguistic assump-
tions which underlie these kinds of inves-
tigations, and what do these investigations
imply for the teaching and leaming of
American-English spelling?

First of all, the American-English orthog-
raphy is an alphabetically constructed sys-
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tem for the writing of spoken words. Many
languages use this type of orthography in
which each of the phonemes (sounds) of
the spoken code has from one to several
graphemes (letter symbols) which repre-
sent it when spoken words are encoded
(translated) into written forms. Ideally, an
- alphabetic orthography would have one,
~and only one, grapheme to represent each
phoneme. Thus, if a spoken language used
forty different phonemes, the written code
would also have exactly forty different
graphemes, Some languages (e.g., Hawatian,
Finnish, and Itallan) come close to achiev-
ing this {deal. The American-English lan-
guage, however, does not attain this cri-
terion (10).* Through the processes of
borrowing words (including their spellings)
from other languages, through changes in
the way sounds are pronounced without
. changing the way they are spelled, and
“through historical accidents of printers’
preferences or dictionary-makers’ errors,
the orthography has acquired many more
letter representations for phonemes than
are necessary.
~ The problem of learning to spell in most
spelling classes centers on the assumption
that there are very few useful rules to
determine which graphemes do in fact rep-
resent the sounds of spoken words. Thus,
a child learning to spell cannot with cer-

* tainty predict how a particular sound will

be spelled when it occurs in a specific
word; hence, he needs to be helped to
learn the spellings of words largely by
principles other than the basic principles
of sound-to-letter correspondences (6).**

These assumptions have been widely

;For & further éi:cuuion ofhput mtmth:enthef.
orts to revise orthography 80 re 1s a
more consistent “At” betweeg the phonemes of

speech and the graphemes of writing, see: Richard
ng‘ Hﬁ:f “A Short History of Spelling Reform In

States,” Phi Delta Kappan, 7 (Apr,
1964), 330-332.
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held, largely because there was no massive
evidence to support the contention that
most American-English phonemes are
spelled with reasonable consistency. The
Hanna-Moore study of 3,000 words seemed
too narrow a sample of the American-
English lexicon (the total stock of words
existing in the language) (7). Examining
mote closely additional thousands of words,
it was suggested, would verify that the
orthography was inconsistent to the point
that the Hanna-Moore findings would be,
deemed unreliable. Other investigators of-
fered findings which were disparate with
the conclusions of Hanna and Moore. Bost,
for example, applied Moote’s phoneme data
to 1,148 representative words from Books 3
and 6 of the Hom-Ashbaugh serles and
found lower percentages of consistency,
e.g., 45.7 percent for vowels and 35.7 per-
cent for all phonemes (2).

A study of phonological relationships
between sound and letter.

To clarify this and related issues, an in-
tensive study was launched in 1962 at Stan-
ford University of the relationships be-
tween phonemes and graphemes in over
17,000 different words (13). Under the
direction of Hanna, and with the collabora-
tion of the authors, this research sought
not only to examine the degree of consist-
ency of phoneme-grapheme relationships
in these 17,000 words, but to analyze the
structure of the American-English orthog-
raphy in general. Using modern computer
technology, it became possible to examine
the structure of the orthography to a de-
gree never before attempted nor possible

®0Ses Jean S. and Paul R. Hanna, “ K:lllng asa
School Subject: A Brief History,” The Notional
Elementary Principal, 38 (May, 1959), 8-23, for
an claboration of various ways in which weekly
spetling lists have been deve! in order to stress
similarities among words than phoneme-
grapheme correspondences.
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by the hand-analysis methods of previous
studies of the orthography.

What kinds of insights into the Ameri-
can-English orthography were found? Most
important, perhaps, it was demonstrated in
Phase 1 (9)* that the orthography is ac-
tually a far more consistent reflection of
spoken language than had been assumed,
particularly when the several components
of the phonology (sound system) underly-
" ing the orthography are examined. It is
true that most phonemes have more than
one way of being represented in writing.
And it is equally true that, taking into ac-
count the way phonemes are spelled in
large numbers of different words, it is dif-
ficult to sort out measures of consistency.
But phonemes occupy positions in syllables
and in monosyllabic words, and when
phoneme-grapheme correspondences are
tabulated in terms of their occurrences in
these positions, a remarkable amount of
consistency is found. Furthermore, when
the amount of stress given to syllables in
these 17,000 words is considered, even
more consistency between phonemes and

their graphemic representations is evident.

This statistical examination of the or-
thography, Phase 1, does not necessarily
presume that the results obtained are in
themselves adequate to justify a firm claim
for a linguistic approach to spelling in-
struction. In the first place, the fact that a
phoneme is represented by a given graph-
eme over 80 percent of the time in some
position in stressed and unstressed syllables
does not tell how useful this information
may be in the spelling of words. Secondly,
increasingly restricting the tabulations of
phoneme-grapheme correspondences to par-
ticular positions in stressed and unstressed

$This dissertation, referred to in this article as
Phase 1, is the first of a serles of studles to be
completed as part of a continuing research profect
in spelling Initiated at Stanford University; it will
be available from USOE as pert of the Project
1091 report.
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syllables means that the obtatned results
are generalizable to fewer numbers of
words.

Beyond these restrictions, the statistical
examination made in the course of the
study ascertained that the great majority of
phonemes in spoken American-English are
indeed consistently represented in writing
when the main phonological factors under-
lying the orthography are taken into con-
sideration: 1) position in syllables, 2) syl-
labic stress, and 3) internal constraints. In
addition, this thorough analysis of the rela-
tionship between phonemes and graph-
emes indicates that other kinds of linguistic
factors are determinants of the ways in
which some words are spelled. And further, -
the evidence obtained from the Phase I
investigation made it possible to design a
second computer program which takes the
findings of this first study and uses them to
predict the spellings of some 17,000 differ-
ent words. ‘

Predicting the spelling of
American-English words.

This second computer program, Phase
II (14),*¢ it should be emphasized, relies
upon phonological factors alone for its spell-
ing “rules.” Three factors which determine
the choice of a graphemic option are: 1) the
simple phoneme-grapheme relationships,
2) the effect of position of a phoneme in
a syllable, and 3) the effect of syllabic
stress upon choice of graphemic option. A
fourth phonological factor s utilized, a
factor designated “internal constraints” or
“environmental factors.” For example, while
the spelling of the phoneme /f/*** can be

*9This dissertation, referred to in this article as
Phase 11, is the second of a serles of studies to be
completed as part of a continuing research project
in spelling initlated at Stanford University; it will
be available from USOE as part of the Project
1991 report.

¢%¢ // indicates & phoneme (sound); < > indi-
cates a grapheme (letter).
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predicted only some 74 percent of the time
on the basis of the first three factors, it is
seen from the data in the Hodges study
that when this phoneme follows the pho-
neme /s/, it is always spelled <ph>
~vathér than <f> (e.g, sphere, sphinx).
Thus, the immediate environment of the
phoneme limits the chofce of graphemfc
options which may represent it

An algorithm (a set of rules or symbols
defining a process) was therefore devel-
oped which utilizes the data from the
Hodges study and adds observable factors
of internal constraints. For each phoneme
a set of rules was constructed which in.
dicated which spelling of that phoneme
should be used under various conditions
of position, stress, and environment.

The algorithm was then utilized to proc-
ess the 17,000 words from their phonemici-
zation to their graphemic representation.
This processing was expected to show: 1)
how many and which words in the corpus
could be spelled accurately by the use of
oral-aural cues alone; and 2) how many
of the words could not be so spelled.
Further, the program was constructed to
list these words according to the number
of spelling errors made and to identify the
particular phonemes producing the mis-
spellings.

What are some of the results obtained
from this computer run? Of the total num-
ber of words, 8,348 (49 percent) were
spelled correctly. An additional 6,332 (37.2
percent) of the words were spelled with
only one error, 1,941 (11.4 percent) with
two errors, and 390 (2.3 percent) with
three or more errors.

Morphological and syntactical
elements of spelling.

The power of the algorithm, and the pho-
nological approach to spelling, is strength-
ened when the error list is examined. A
glance at these words and types of errors

involved indicates that many of these er-
rors may not constitute a serious spelling
problem. Many of them could be obviated
with the mastery of simple morphological
rules (morphology is the study of word
formation—the combination of phonemes
into meaningful units: roots, affixes, and
inflection). For example, the factor of com-
pounding in the formation of words ob-
scures certain rules with regard to position.
One rule which this study confirms states
that when the long /a/ sound occurs in
final position in a word, it is in almost all
cases spelled <ay>. But in spelling the
word playground on phonological cues
alone, we obtained the spelling plaground.
Play, however, was spelled correctly, as
was ground. Because it can be assumed
that a child who can spell both of these
words can also spell the compound word
playground, this type of error in the phono-
logical spelling may be discounted. How-
ever, field tests of such assumptions which
involve children have not yet been re-
ported. Other morphological factors such
as affixation and assimilation can also be
taught as additional spelling cues which,
when combined with a sense of the phono-
logical base of the orthography, should
help the child to spell correctly many hun-
dreds, if not thousands, of the words con-
tained in the printout of error lists.

One further morphological factor which
may be utilized in producing correct spell-
ing can also be identified from preliminary
scanning of the error lists. Misspellings of
certain phonemes can be seen which form
a pattern, and these patterns can often be
related to the origin of the root word.
Families of words from French, Spanish,
Italian, or Greek and Latin can be iden-
tifed.

The teaching of etymology has been gen-
erally omitted in the elementary school
spelling program. The research here re-
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ported lends weight to the suggestion that
it might well be a fruitful area of investi-
gation, The evidence indicstes that the
bulk of the words in a typical elementary
school program can be spelled on a pho-
nological basis and a smaller, but still sig-
nificant, number of words can be spelled
correctly by combining phonological and
morphological factors such as compound-
ing and affixation. It seems a reasonable
hypothesis that an analysis of the relatively
few words remaining to be learned by re-
liance upon other cues might indicate that
knowledge of a few important roots from
various foreign languages could be a sig-
nificant factor to enable the child to spell
additional numbers of words. For example,
a child who learns the spellings and mean-
ings of phono, photo, and graph can spell
additional numbers of words in which
these root forms are included.

Finally, of course, as was expected, there
does remain a residue of words that must
simply be mastered by eye and hand learn-
ing methods. These words fall into two
broad categories: 1) certain words, a lim-
ited number, whose graphemic correspond-
ence to the phonemes is so irregular that
they cannot be attacked by phonological or
morphological means—-words such as one,
acre, fron, and some of the nautical terms
like forecastle; and 2) the homonyms or
homophones such as bear and bare. Quite
obviously, there is nothing in either pho-
nology or morphology which can help one
to distinguish between the spellings of two
different words with the same pronuncia-
tion. Here we must proceed to a third
primary source of information, the syntactic
or semantic level of language.

A model of American-English orthography.

Thus, out of this Stanford research proj-
ect there begins to appear a basis for an-
alyzing tha structure of the urthography of

the American-English language. We see
how such a structure emerges on empirical
grounds; it is also quite defensible upon a
logical basis. Linguists have long empha-
sized the fact that what we refer to as a
language is a system of oral symbols. Writ-
ing, the orthography, is a surrogate for the
oral language; it is, in effect, a symbol for
a symbol. Therefore, the structure of the
oral language should be reflected in the
orthography.

Linguists typically analyze the structure
of language on three levels: phonology,
morphology, and syntax. Thus, an orthog-
raphy will reflect phonological, morpho-
logical, and syntactical components. The
influence of each of these components will
depend upon the nature of the written
form of the language; that is, whether it is
logographic (word) writing, syllabic (syl-
lable) writing, or alphabetic (sound-to-
letter) writing. A word-writing system
(such as the Chinese) would depend pri-
marily upon morphological and syntactical
factors, while an alphabetic writing system
would, by definition, be determined pri-
marily at the phonological level. Thus, we
can give a definitional model for the spell-
ing of American-English: The orthography
of American-English is determined by a set
of rules for unit phoneme-grapheme rela-
tionships based, with decreasing produc-
tivity, upon three levels of analysis—phono-
logical, morphological, and syntactical. The
phonological level can be further divided
into the components of position, stress, and
environmental factors; the morphological
level can be subdivided into components
of compounding, affixation, and word fam-
ilies. This model may be summarized in
tabular form as follows: :

Phoneme-grapt»me relationships deter-
mined by:
1. Phonological factors
1.1 Position
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1.2 Stress
1.3 Environmental factors
2. Morphological factors
2.1 Compounding
2.2 Affixation
2.3 Word families
3. Syntax
That the assumptions upon which this
model {s based are sound has been dem-
onstrated by the Stanford spelling research
project (13). Individual phoneme-graph-
eme relationships, though not in terms of
. whole words, can be predicted with an ac-
curacy of 89.8 percent by use of the pho-
nological cues contained in the algorithm.
Equally interesting is the statistical evi-
dence that eight phonemes (/4/ as in care,
/&/ as in here, /60/ as in food, /50/ as in
foot, /0/ as in utn, /5/ as in circus, syllabic
/’'n/ as in button and /z/ as in zebra ca.. ve
identified, which couse a large majority of
the spelling problems. When these are con-
sidered separately, the percentage of pre-
- dictability of the remainder rises to over 91
percent. The implication of this for devel-
opment of a spelling curriculum is obvious.
It must be emphasized that neither the
definitional model nor the algorithm is in-
tended to be solely prescriptive of a spell-
ing curriculum. What has been demon-
strated at this stage of the research is that
the orthography reflects the structure of
the oral language upon which it is based.
It suggests that regularities exist in the
relationship between phonological elements
in the oral language and their graphemic
representations in the orthography, and that
a pedagogical method based upon oral-
aural cues to spelling may well prove to be
more efficient and powerful than present
methods which rely primarily upon visual
and hand leaming approaches. The next
stage of research is to compare the effect
of a linguistic approach on leamning to
spell with other methods.

\)“ \

Summary and implications.

We have seen that by relying upon pho-
nological cues alone we can spell over
8,300 words correctly from the research list
of 17,000 words. Consider this in relation
to the typical spelling program for the
elementary school which contains in a se-
ries of textbooks from grade two through
grade elght some 3,000 words which are in
the main taught as separate learning acts.

Greene and Petty in the 1963 edition of
their Developing Language Skills in the
Elementary School state that “.. . the abil-
ity to spell one word is distinct from the
ability to spell otker words . . .” (5), From
these Stanford research studies, one evi-
dently can hypothesize that even a limited
knowledge of the phonological relation-
ships between the sounds and the letters
of the orthography can provide the power
to spell literally thousands of words and
that other abilities relating to morphology
and syntax may give pupils the ability to
spell the vast majority of the words in
their oral vocabularies, -

Much work yet needs to be done. The
algorithm must be examined to determine
how words should be selected to help the
pupil to arrive inductively at the general-
izations that would help him to translate
oral cues into writing,

The error lists need to be examined to
determine whet morphological and mor-
phophonemic factors can be utilized in a
spelling curriculum to add to the pupil’s
ability to combine meaningful units into
words for his writing needs.

Finally, the words which the pupil needs
that depart markedly from the basic alpha-
betic nature of the orthography need to be
identified and introduced into the curric-
ulum at appropriate points with a heavy
reliance upon visual and haptical learning
techniques.

These new insights into the nature of the
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American-English orthography are current-
ly being matched by increasing insights in-
to the nature of the language learning pro-
cess. Developers of spelling programs will
need to take into account the best available
generalizations regarding both the content
of the curriculum and appropriate instruc-
tional processes; that is, the selection of
words which best exemplify the alphabetic
principles underlying the orthography and
methods of teaching-learning which most
effectively help children to apply their
learnings to their writings.

In addition, material changes in the con-
ventional means of evaluating children's
spelling abilities will undoubtedly need to
be made, because both what is learned and
how this learning is accomplished may be

quite different in a linguistically-oriented
spelling program.
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The Psychological Bases of

Spelling

It was six men of Indostan
- To learning much inclined,
Who went to see the Elephant
{Though all of them were blind),
That each by observation
Might satisfy his mind. . , , (13)

As John Godfrey Saxe’s poem continues,
it is learned that each of the six blind men
arrived at different conclusions regarding
- what an elephant looked like as they
touched different parts of the animal’s
body, associating that which they touched
with some other object they had expe-
rienced.
~So it was that one man touched the
elephant’s ear and concluded that the an-

~ imal was “very like a fan.” Anothér man

touched the beast’s tail and determined
that an elephant was “very like a rope.”
The others, in turn, concluded that an
elephant was similar to a wall, a spear, a
snake, and a tree. Thus, in the end, these
six men of Indostan:
. . » Disputed loud and long,
Each in his own opinion
Exceeding stiff and strong,
Though each was partly in the right,
And all were in the wrong! (13)

Saxe’s poem appears to draw a moral
which {s analogous to the way in which
spelling Instruction typically has been
- devised.

Dr. Hodges is an Assistant Professor of Education
- at the University of Chicago.
- gzlgmeesvsuarv English, XXXXII (October 1965),
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An effective program of spelling needs
to cousider three factors: 1) the subject
matter involved; that is, the American-
English language, how it is represented in
writing, and the bases for selecting the
words to be leamed; 2) the nature of the
learner; that is, how the child learns to
spell; and 3) the kinds of instructional
practices which can effectively help the
pupil to acquire understandings of his lan-
guage and to develop competencies in
using it. The second of these three com-
ponents—the nature of the learning process
as it is related to spelling—will be exam-
ined although we shall look briefly at the
other factors since all three are integrally
related. .

The American-English spelling system,
the orthography, traditionally has been as-
sumed to be so inconsistent that each spell-
ing word to be leamed requires in the
main a separate learning act. Given a
twenty-word list for a spelling lesson based
upon this assumption, the child is required
to perform twenty separate acts of mem-
orization. In an effort to make the process
of spelling less difficult, varions attempts
have been made to organize weekly spell-
ing lessons around some pattern which
would help the child remember his spell-
ing words more easily and would motivate
him to undertake the intellectual effort re-
quired to learn each word. Typical spelling
programs of the recent past have been pred-
icated upon several rationales, including:
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(1) Grouping words according to their
utility in children’s writing. ‘
(2) Grouping words around some cen-
tral theme (e.g., Colonial Life).
(3) Grouping words by their visual sim.
ilarities (e.g., nation, function, in
vitation). :
(4) Grouping words around some spell-
ing rule (e.g, for words ending in
y, change the y to { before adding
suffixes or the es of plural forms).
(5) Simply grouping words largely at
random (e.g., tree, fine, sick) (8).
Despite such efforts to make spelling in-
struction more effective, these schemes still
require children to study each word in
spelling lists largely as individual acts of
learning. Because any structural proper-
ties that words might have in c:mmon
have not been widely utilized, the child
must acquire as many visual memories as
there are words in the spelling list and
then practice writing these words to re-
inforce his haptical memory of them.
Consider, however, the pattern of spell-
ing instruction which is based upon the
fact that many American-English words do
possess basic structural similarities. This
instructional program assumes that the
orthography is bpsically a written surrogate
of spoken language, even though it is an
imperfect reflection of all the components
of the oral language system:. In such a
program, the task of leamning to spell in-
volves relating the structure of the written
code to the structure of the oral code
wherever these two structures match.

The structure of the American-English
language and its relationships to spelling
instruction.

The American-English language may be
described as a coding system by means of
which the members of our culture com-
municate with each other. In an advanced
culture such as ours, this code has two

Q

parts: 1) a phonemic system (an arbitrarily
selected set of speech sounds) which in
certain sequential patterns comprises the
oral language code; and 2) a graphemic
system (an arbitrarily selected set of
graphic symbols) which makes possible a
visualization of oral language and com-
prises the written language code. A mo-
ment's reflection makes evident that the
spoken language requires only that its
users be adept in oral (speaking) and
aural (listening) skills while the written
code necessitates that its users be facile
with aural-oral skills and with visual skills
as well. Historically, and in terms of the
processes of language leaming, spoken lan-
guage is primal to written language.
Further, oral and written language both
require that their users possess two dis-
crete though related abilities: (1) speakers
and writers 0i American-English must be
able to encode correctly; that is, they must
be able to select the appropriate phonemes
to produce intelligible speech or be able

to select the appropriate graphemes to -

produce intelligible writing, and (2) they
must be able to decode correctly the
spoken and written messages of others if
they are to get meaning from them.
These two distinctions are most impor-
tant in considering how effective programs
of spelling might be fashioned. The act of
spelling s one of encoding the phonemes
of speech into the graphemes of the writ-
ing system. Reading, on the other hand, is
a task of decoding, of translating the writ-
ten code back into its spoken form. The
fact that traditional spelling programs have
emphasized visual processes in learning to
spell indicates that the encoding and de-
coding acts have not been fully understood
by spelling curriculum specialists. When
these two acts are kept distinct, it can be
seen that aural-oral procésses initiate the
individual's act of spelling, with subse-
quent visual reinforcement of what s writ-
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ten; visual processes Initiate the act of
reading, with subsequent aural-oral rein-
forcement. In short, spelling and reading
are inversely related aspects of the com-
plex process of human communication
through language.

Beécause the oral code is primal to the

written code, this system is Jearned first

by users of American-English or any native
language. Through a process of imitating
older children and adult language models
and habituating these leamings, young
children normally have attained a func-
tional understanding of oral language by
the time they enter into formal schooling
experiences (2). The fact that most chil-
dren speak intelligibly and react to the
speech of others s vivid testimony that the
structure of oral language is at least in-
tuitively known before formal educative
eexperiences are undertaken. ;

What the child entering schoo! does not
possess, however, is the ability to make
explicit his knowledge of the oral code;
nor does he typically have much under-
standing of the written code. These leamn-
ings are the central purposes of formal
language instruction- and are attained
through experiences with the oral code in
speaking and listening and with the writ-
ten code in writing and reading. Spelling
instruction proceeds from speaking-listening
experiences toward writing-reading ex-
periences.

~ The structure of knowledge and its
relationships to spelling instruction.

Because both oral and written American-
English have basically similar structures,
there is need to examine briefly the con-
cept of “structure” and its relationship to
spelling instruction. Actually, a description
of the structure of any field of study is
simply a description of a conceptual frame-
work employed by scholars in the field
which helps them to make meaningful the

Q

facts they find (14). It was in an effort to
lay bare the structure of the American-
English orthography in order to identify
and relate its parts that the recent study of
phoneme-grapheme relationships in some
17,000 different words was conducted at
Stanford University (10).

The investigation - determined that the
structure of the American-English orthog-
raphy closely approximates the structure
of the oral code. Further, this study dis-
closed that, when phoneme-grapheme cor-

respondences are examined in terms of

each structural component of oral language,
these correspondences appear much more
consistent than had previously been -
thought. It s feasible to speculate that in-
dividuals who are proficient spellers in-
tuitively recognize and apply these re-
lationships in their spelling of many words,
even though they have not formally been
exposed to the structural relationships be-
tween the oral and written codes." ‘

Helping children to discover the struc- =

tural similarities of oral and written
American-English takes advantage of the
cognitive processes. Acquiring knowledge
concerning the underlying principles of
spoken and written language promotes the
transfer of this knowledge to the spelling
of many words. -Consequently, remember-
ing the way many words are spelled is
enhanced because a knowledge of the re-
lationships between oral and written
American-English makes it easier to re-
member certain facts indicating how these
relationships apply to the spelling of words.

The processes of cognition and thelr
relationships to spelling instruction.

A useful way of describing intellectual
activities is to assume that these activities
are concerned with the processing of in-
formation. The information (stimuli) to be
processed is initially gathered by the sen-
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sory mechanisms. This information subse-
~ quently {s stored within the human cortex,
from which it is then selected and proc-
essed through a series of complex cognitive
functions. The result of this processing is
human behavior.

The act of spelling may also be described
as one kind of information processing.
Words to be spelled are assimilated
through the sensory modes of hearing and
vision, while the writing of them (the be-
havior which is sought) represents the re-
sults of many complex cognitive processes
in which what the ears hear and the eyes
see Is reinforced by the haptical senses of
touch and kinesthetics. Clearly, sensory and
motor processes are a part of the act of
spelling, but the intervening cognitive
processes lie at the heart of effective spell-
ing ability.

The role of the intervening cognitive
- processes has often been overlooked in ef-
forts to develop spelling programs. Two
lines of evidence indicate the importance
of taking into account these intellectual
processes in fashioning programs of spell-
ing instruction: (1) neurophysiological re-
search clarifies the structure of the human
brain in which (2) basic psychological
processes take place. Both fields of study—
neurophysiology and psychology — clarify
how information is processed within the
human brain, a matter of fundamental con-
cern to spelling instruction.

Neurophysiology and its relationships to
., spelling instruction.

Neurophysiological research indicates
that human intellectual processes are bas-
fcally series of programs, or plans of ac-
tion, for responding to situations. These
programs develop from the individual’s in-
teraction with his environment and are
made up of those elements of the situation
that arc found to be important in guidiug
behavior when the individual must respond
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to subsequent situations of a similar na-
ture (12), These experiences, assimilated
through the sensory modes, are probably
stored in the form of neural traces. Net-
works of neural “memories” develop and
are further added to and modified by each
subsequent situation which requires their
use. This neural modification and adapta-
tion is what, psychologically, would be
called learning. The responses which the
individual inakes are overt testimony of
the kinds of intellectual programs he has
devised or learned.

How effective these programs or plans
for behavior are in achieving satisfactory
responses to situations is dependent upon
two factors which have important conse-
quences for spelling instruction. First, mul-
tiple sensory experiences in learning have
the advantage of “triggering” appropriate
responses to situations because they enable

the individual to select various responses . -

upon the basis of one or more sensory
stimulations (5). Consequently, a child
who has learned to spell a word by the
use of the senses of hearing, sight, and
touch is in a good position to recall the
spelling of that word when he needs it in
his writing because any or all the sensory
modes can elicit his memory of it.

Second, the development of effective pro-
grams for processing information {s more
a matter of how much information is con-
tained in each element of the program
than in the number of elements which are
contained in it (11). Thus, the content of
spelling programs should include informa-
tion regarding the basic structural prin-
ciples underlying the orthography that
apply to many words. Such principles,
when inductively learned, enable the pupil
to develop a relatively small set of effective
strategies for spelling instead of having to
develop nearly us many strategies as there
are words to be learned.

These and other neurophysiological in-
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sights into intellectual processes indicate

~that the process of spelling is very much
an intellectual process. Consequently, at
least in early stages of instruction, chil-
dren need to be helped to make conscious
use of sensory Information in developing
effective strategtes for spelling, even though
the ultimate aim of spelling instruction is
to reduce the spelling process as much as
possible to a reflexive sensori-motor form
of behavior.

The means to this goal, however, in-
volve among other things, the deliberate
development of basic understandings of
the structure of the American-English
orthography and the ways in which the
sensory modes contribute to spelling power.
The pattern of spelling and writing is in
the head and not in the band. In order to
accomplish the spelling act effectively,
many basic concepts concerning the struc-
ture and function of the orthography must
be available to the individual in order to
- guide his spelling and writing of words

(9).

Psychology and its relationships to
spelling instruction.

Evidence that intellectual activity is a
form of information processing is also
found in recent significant psychological
researches which have important implica-
tions for spelling instruction. These studies
indicate that effective learning is in large
part dependent upon how adequately basic
intellectual processes are structured (1).

Intellectual development requires con-
tinuous conceptual reorganization in which
new information is related to concepts that
already have been developed (3). How
effectively individuals adapt their patterns
of intellectual behavior in the light of ad-
ditional information is a function of the
degree to which they have learned sys-
tematically to solve various problems (4).
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